Esta es la versión de autor del artículo publicado en: This is an author produced version of a paper published in: El acceso a la versión del editor puede requerir la suscripción del recurso Access to the published version may require subscription forms of PA and half of the teachers considered the students were accurate when assessing peers. Confirmatory factor analysis and structural equation modeling were used to examine relationships of attitudes and beliefs to self-reported frequency of using of PA. The self-reported frequency of using PA was strongly predicted by teacher experience of PA which included positive reasons for using PA, rather than negative obstacles for avoiding, prior use, and beliefs that students should participate in assessment, and willingness to include PA in grading.
Introduction
Among the practices of formative assessment (FA) and assessment for learning (AfL), peer assessment (PA) occupies a central role (Black & Wiliam, 1998; Nicol & McFarlane-Dick, 2006) . PA is a process through which a student considers the characteristics of a peer's performance or work according to appropriate criteria and standards so as to judge the quality and characteristics of the work (Topping, 2013) . PA is central to AfL and FA because it involves students in assessment, generates feedback that might be useful to the evaluated peer, and also gives the peer assessor insights as to how their own work might be improved (i.e., an indirect self-assessment) (Dochy, Segers, & Sluijsmans, 1999; Reinholz, 2015) . Additionally, PA helps students to become more self-regulating and use more advanced learning strategies when performing a task (Topping, 2003) . While, there is research about peer assessment effects on learning (e.g. Dochy, Segers, & Sluijsmans, 1999) and its reliability and validity (e.g., Topping, 2003) , there is less research on classroom use of PA.
Specifically, we have a poor understanding of the reasons teachers have for using or not using PA; the goal of this study. This is important because assessment activities are mediated by the teaching professional responsible for classroom activities.
Understanding the beliefs, values, and attitudes of teachers who are responsible for implementing assessment practices in general and who, specifically, have been challenged to introduce assessment practices aimed at contributing to the development of student self-regulated learning strategies and processes seems an important step in educational psychology. Beliefs and attitudes, combined with awareness of social norms and perceived levels of control, are important contributors to intentions and behavior Teachers' reasons for PA use 4 (Ajzen, 2005) . Teacher beliefs guide teachers in understanding educational policies, deciding what is important, and determining what should be done (Fives & Buehl, 2012) . Specifically, teacher beliefs about assessment practices have been shown to vary according to level of schooling in which teachers work and their cultural norms, but generally there is little evidence that teachers provide opportunities for students to engage in peer assessment (Barnes, Fives, & Dacey, 2015) . Thus, understanding the reasons and experiences teachers use to implement a specific assessment practice will provide insights to both policy and professional development processes that ought to respond to the actual beliefs teachers have. Examination of these reasons in a new cultural context will also shed light on the degree to which previous studies can be generalized.
Teachers' peer assessment use and beliefs
It is important to understand the thinking, values, beliefs, and reasons teachers have in order to understand their use of PA that is recommended by curriculum and policy. While more is known of how students experience PA, less is known about teachers' perceptions of PA. This is important since, notwithstanding student involvement in PA, it is the teacher who initiates and implements PA in classroom settings.
The most usual finding is that teachers value PA as a learning activity. For example, Bryant and Carless (2010) found that Hong Kong teachers considered PA helpful in students learn to write; PA constituted a "wider skill" that empowered students to monitor their own performance independent of the teacher. Harris and Brown (2013) found among three New Zealand teachers that they were aware of the potential of PA to enhance students' learning and self-regulated learning. Likewise, Noonan and Duncan (2005) found that 'some' Canadian teachers preferred PA because it facilitated group work and/or activities. Lynch and Golen (1992) explored PA use by 78 United States business university teachers and found three interesting aspects. First, 54% perceived PA as effective in improving the students' writing skills or their attitude towards writing. Second, PA was perceived as having a number of strengths, including (a) bringing out the best in students, (b) improving the quality of reports, (c) adding variety and pace to teaching, (d) exposing students to different people's judgment, (e) improving writing and grades, (f) helping students gain respect for others ' opinions, (g) helping students learn how to give feedback, and (h) helping students gain confidence in their ability to judge another's writing. Hence, it would appear reasonably safe to conclude that teachers are generally aware that through PA students can develop greater understanding of criteria and standards and use that to improve their own work.
However, there is some much lesser awareness among teachers that PA would impact relationships between the teacher and the students and the relationships among their own students. Only one of the three teachers observed in New Zealand was aware of potential risks in the use of PA which was addressed by active intervention (Harris & Brown, 2013) . Noonan and Duncan (2005) found that, out of 110 Canadian high school teachers, 49% reported little use and just 27% reported some use of PA and selfassessment, a result partly explained by their concern that high school students lacked the "maturity to be truthful and/or objective in peer and self-assessment" (p. 5). Despite the positive perceptions of the teachers in Lynch and Golen's (1992) study, PA was perceived as having a number of weaknesses, including (a) student reluctance to criticize the work of their friends, (b) inflation of scores when the work was not anonymous, (c) student resistance to the grading process, (d) need to exercise caution and diplomacy, and (e) disproportional benefits to the good, perceptive students rather than weaker students.
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The concerns that teachers express about accuracy in PA (e.g., Lynch & Golen, 1992; Noonan & Duncan, 2005) refers to the relationship between the teacher's judgment or score and the peer's score for the same piece of work. A lack of inter-rater consensus has implications for the validity of an assessment practice such as PA (for a detailed discussion see Panadero et al., 2013) . Concerns about the validity of student PA are founded in the idea that students, as novices and learners, may not be sufficiently competent in a field to make an accurate estimation of another student's work quality.
Empirical work has generally established that PA can be a reliable source of information about students' performance (Falchikov & Goldfinch, 2000; Topping, 2003) . However, while teachers express concern about student accuracy in PA, this belief may not be a deciding factor when teachers choose to implement PA in the classroom.
Topping (1998) indicated privacy is an important aspect of PA, in that disclosing one's identity as opposed to being anonymous, seems to matter to students. Some studies have found students feeling more positive when anonymity was assured (Vanderhoven, Raes, Montrieux, Rotsaert & Schellens, 2015) , others have found both advantages and disadvantages under conditions of anonymity (Yu & Wu, 2011) .
Nevertheless, the role that anonymity plays for teachers is more uncertain; Harris and Brown (2013) found one teacher insisting that students not be anonymous in their peer marking and commentary on student writing to ensure proper social interrelations and sensitivity towards others. Consequently, it is important to explore whether teachers are keeping PA processes anonymous in the classroom.
In sum, teachers are aware of a number of positive and negative aspects of PA, but how these variables relate to implementation of PA in the classroom is not known.
Additionally, our knowledge about teacher perceptions of PA is based on a very small sample of studies, with relatively small numbers of participants, and sometimes quite narrowly specialized teachers (e.g., university business teachers). Therefore, there is need for a larger study of teacher perceptions of PA practices at all educational levels, which is the main aim of this paper.
Peer assessment explored effects
However, because perceptions may not be accurate, it is useful to briefly review what has been empirically established about the nature and function of PA. Peer assessment has received attention in a series of reviews (Falchikov & Goldfinch, 2000; Panadero, in press; Topping, 1998 Topping, , 2013 van Gennip, Segers, & Tillema, 2009; van Zundert, Sluijsmans, & van Merriënboer, 2010) . Topping (1998) identified 17 elements of PA that matter to understanding what and how PA is being done. Although some PA research at the primary and secondary education level exists, the bulk of the empirical evidence comes from higher education (van Gennip et al., 2009; van Zundert et al., 2010) . A more recent review (Panadero, in press) has found one PA study with primary students, a second with primary, intermediate, and secondary students, a third with girls aged 11 to 18 in a comprehensive rural school, three studies with vocational school students, and one with secondary education students. These numbers point out the enormous difference in the knowledge base regarding how PA is implemented in primary and secondary education, a matter addressed in this study.
Implementing PA in the classroom benefits learning and performance, problemsolving skills, metacognition, and self-regulated learning (Hwang, Hung, & Chen, 2014; Kim & Ryu, 2013; Spandorfer et al., 2014) and can even have advantages over teacher assessment (Falchikov, 1995; Topping, 2003; Van Gennip, 2012) . Nevertheless, good PA requires structure and guidance, such as rubrics that seem to improve the quality of PA (Panadero, Romero, & Strijbos, 2013) . Nonetheless, PA is not without some disadvantages. Peers may not easily accept responsibility for assessing peers (Bryant & Carless, 2010; Gao, 2009; Harris & Brown, 2013; Peterson & Irving, 2008; Topping, 1998) ; students may perceive PA as unfair (Carvalho, 2012) ; and peers may not feel safe exposing their work to peers or receiving an evaluation from a peer (van Gennip el al. 2009; van Gennip, Gijbels et al., 2010) .
This latter phenomenon has been identified as privacy in PA (Topping, 1998) referring to whether the PA is conducted anonymously, confidentially, or publicly. Differential effects in PA have been found when it is anonymous or public (Vanderhoven et al., 2015) , although definitive conclusions about the effect of anonymity as beneficial or harmful for learning cannot be made (Panadero, in press ).
The official weight of PA refers to whether the PA score contributes to a student's final or overall grade (Topping, 1998) . This matters since contributing toward final grade moves PA from a purely learning exercise to a summative accountability evaluation. When PA counts, it is more important that student scores are trustworthy and it is more likely that interpersonal relationships (e.g., friendship marking) will contaminate the scores. Hence, making PA count may be counterproductive to learning and constitute a reason to resist rather than implement PA.
Spanish context and its assessment practices
Spain is an interesting context in which to study the implementation of PA because of the history of educational legislation. In 1990, a major restructuring of Spanish education via the LOGSE: Ley Orgánica de Ordenación General del Sistema Educativo [Organic Law for the Education System Organization] took place. This law promoted new methodological approaches towards formative assessment purposes in the compulsory K-12 school system (Remesal, 2007 (Remesal, , 2011 The Spanish context may be enlightening for other jurisdictions since the legal policy around assessment and evaluation seems to have been impacted by two major policy reforms. First it was impacted by formative assessment and assessment for learning reforms which are fairly widespread globally due to widely-publicized claims of effectiveness for learning gains (Black & Wiliam, 1998 ). Second, it shows evidence of more conservative policies to evaluate schools through external evaluation mechanisms (Lingard & Lewis, in press) . A further advantage of the Spanish case is that it is not from the English-speaking world which has dominated published research on both assessment for learning reform and school accountability assessment. These characteristics, then, may be instructive for other non-English speaking jurisdictions seeking to weigh up the merits of the two policy reform processes.
The Spanish higher education context does not have clear guidelines about what type of assessment should be implemented, with each individual teacher or department taking decisions about assessment practices. Additionally, Spanish university teachers do not have compulsory specific training on pedagogical aspects, and a previous study found these teachers implementing traditional approaches to assessment (i.e., exams and written work) (Ion & Cano, 2011) . Additionally, previous research exploring Spanish teachers' student self-assessment practices, another crucial aspect of FA, found significant differences between primary, secondary, and university teachers (Panadero, Brown, & Courtney, 2014) .
Aim & research questions
The present study explores Spanish primary, secondary, and higher education teachers' self-reported implementation of PA and their reasons for its use. A goal of the study was to determine whether the concerns raised in the literature exist and affect how frequently teachers report using PA. The research questions are: It is hypothesized that (1) teacher perceptions of PA would influence their use of PA, (2) perceptions of the learning benefits of PA would increase its use, (3) perceived difficulties in PA (e.g., student immaturity, interpersonal problems, lack of expertise) would decrease use of PA, (4) use of anonymous forms of PA would increase PA use, (5) giving official weight for PA would reduce PA use.
RQ3 -What differences exist between educational levels?
It is hypothesized that (1) PA would be reported as happening more frequently among K-12 teachers than university teachers in accordance with assessment for learning policies, and (2) the structural relations influencing PA frequency of use would be the same across all levels.
Method
A non-experimental, anonymous, self-report survey, consisting of both open response and fixed format rating items, was self-administered by a national sample of Spanish teachers.
Participants
A total of 1312 primary education institutions, 814 secondary education institutions, and 7 public universities were contacted. Educational institutions were contacted via phone (n = 677) or via email (n = 1456). Two selection criteria for institutions were utilized: first, the goal was to maximize the number of institutions because it was likely few teachers were employed at each centre; second, the goal was to maximize the geographic representativeness of the K-12 schooling system. To achieve this, the Education Department's websites for all Spanish regions were searched for files containing lists of institutions. In most regions the lists were accessible, but the level of information varied; some lists included centre name, phone, and email addresses, others just name and phone number, and others just a list of centre names.
A total of 1286 teachers participated; of these, 441 were primary, 690 were secondary, and 155 were university teachers. Responses from the whole sample were used for RQ1, RQ2, RQ3 and RQ4. However, only 751 (39.9% primary teachers, 52.7% secondary education, and 7.3% higher education teachers) indicated they had ever used peer assessment and only their responses were used for RQ5. Finally, for RQ6 both sample sizes were used.
In terms of demographic information, the 1286 teachers had an average of 18 years of experience (SD = 10.07, Range 0-43). Two-thirds (N = 861) were female, 235
were male (21%), with the remainder not reporting their gender (N = 160, 12%). In terms of teaching subjects: 441 (34%) teachers taught arts and humanities; 249 (19%) mostly primary teachers reported teaching multiple subjects at the same time; formal sciences, math, and chemistry 241 (19%); social sciences 222 (17%); technical disciplines (e.g. architecture, engineering and computer science) 92 (7%); health sciences 38 (3%); and 3 had missing data. In terms of the teacher training, over 80% had taken general pedagogy courses, about 70% of primary and secondary teachers had taken assessment courses, whereas only 40% of university teachers had. In contrast, only 15-20% of primary and secondary teachers had taken formative assessment courses, in contrast to 35% of university teachers. This latter result probably arises because the university from which the majority of HE participants belonged has implemented since 2010 a training programme on formative assessment. Additionally, in Table 1 the distribution by Spanish regions can be seen, with all 17 regions included in this study. Excluding the missing cases, the correlation between percent of sample by province and percent of national population by region is r = .81 suggesting that there is a reasonable overlap (R 2 = .65) between region size and actual obtained sample. The chi-square difference test between the percent of people in sample to percent of nation in each region had p = .05 which supports the claim that the distribution of the sample is not statistically different to the distribution of the population.
Insert has a margin of error of 7.84%; this means that observed values reported for the higher education sample is much less characteristic of the population than that of the K-12
sample. Finally, because our sample was dependent on the centre leaders' commitment to distribute the survey and because participation was voluntary, the sample is considered a convenience one.
Instrument
A self-report survey instrument including a total of 75 questions concerning teachers' assessment practices and conceptions was administered. The questionnaire was organized around nine blocks: (a) demographic information, (b) testing, (c) scoring, (d) feedback, (e) self-assessment, (f) peer assessment, (g) tools for assessment, (h) emotions related to assessment, and (i) institutional assessment culture. In this study we only present data related to peer assessment in light of participant demographic information. As can be seen in the instrument (Appendix 1), ten different questions formed the PA survey block. At the beginning of the PA block, the definition, taken from Topping (1998, p. 250) , of PA was presented: "Peer assessment is an arrangement in which individuals consider the amount, level, value, worth, quality, or success of the products or outcomes of learning of peers of similar status".
The PA section focused on seven topics (details in Appendix 1).
a) PA usage. The three first questions established whether teachers had used PA at all, how frequently they used it, if they had, and for how many years they had implemented it. These allowed identification of valid cases and the distinction between usual and occasional users and between recent and established users.. f) Problems with PA. To decide which problems with PA to include in the survey a list with 5 problems was created. This list was analyzed by three formative assessment scholars. One of them proposed an additional problem, but all three agreed the list was compelling. Therefore, these six most commonly reported problems with PA were listed and participants were instructed to choose as many as they considered relevant.
Additionally, an open-ended "other" category allowed teachers to report problems not anticipated by the list.
g) PA advantages. The same procedure as mentioned was followed here: Five commonly reported advantages for PA were listed, analyzed by the three experts, included in the survey and participants were instructed to choose as many as they considered
relevant. An open-ended "other" category allowed teachers to report additional advantages.
A pilot of the survey was conducted before administration. An expert in formative assessment filled out the questionnaire in front of the first author following a think-aloud protocol. That input was used to revise some of the items. The revised survey was then evaluated with think-aloud procedures by a primary and a secondary teacher. Finally, seven teachers filled out the revised survey on their computers to simulate online administration. These teachers sent their feedback about the survey itself (e.g., comprehension problems, length, etc.). To validate responses in the actual administration, the last question was an open question in which participants were invited to express any concerns or suggestions they had regarding the survey itself or the whole study.
Procedure
Requests for participation were sent to the person in charge of each education centre (e.g., principal in primary school) who was asked to alert the centre teachers to the opportunity to participate in an online survey. The request for participation contained details about the study (i.e., purpose, confidentiality assurances, and url for the Google survey).
Analysis
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Basic descriptive statistics (i.e., mean, standard deviation, and frequency) by level of employment were utilized to answer RQ1. Additionally, content analysis were used for the two "Why" open-ended questions asking about PA official weight and accuracy. The first author plus a research assistant read 30% of the answers in a random order. Then they created categories to group the answers, which were then used to independently categorize all answers. A random sample of 30% of the items in each category was used to calculate inter-rater agreement Cohen's kappa. In the scarce occasions where there was a discrepancy, the first author coding was taken due to a higher expertize in PA. For the open-ended accuracy item the agreement was high (κ= .93) as was the agreement (κ = .95) for the official weight of PA item.
Since there were four items exploring the pros and cons of PA each, a multiple indicator, factor analytic approach was used to simplify the dimensionality of the items (RQ1). A two-factor solution (i.e., advantages and disadvantages) was tested for quality of fit to the data and admissibility with confirmatory factor analysis (CFA).
Since the goal of RQ2 was to understand how teacher beliefs influence selfreported PA implementation, a causal-correlational approach was used to identify the relationship of latent factors and manifest item variables to each other and their contribution, if any, to PA usage. Structural equation modelling (SEM), based on the exploratory analyses conducted for RQ1was used to propose a structure of relations among factors to predict self-reported frequency of PA use. SEM is preferable because it generates multiple indices that indicate how closely the model fits the data and because it incorporates latent factors with manifest variables into a causal path. This provides a more sophisticated evaluation of the relationship of factors to each other (Bollen, 1989; Borsboom, 2006) .
To answer RQ3 about differences between educational levels, a multigroup invariance test of the structural model was utilized. This allows the identification of whether level of teaching produced a statistically equivalent set of parameter estimates in the overall model reported in RQ2. Lack of statistical equivalence of regression weights or lack of identical configuration of paths in the model itself indicates responses for each group need to be treated separately. Support for equivalence is found when the difference in the comparative fit index (ΔCFI) is not more than .01 (Vandenberg & Lance, 2000) .
Although the questionnaire used binary and ordinal variables, the ML estimator in Amos (IBM, 2011) was utilized for all EFA, CFA, and SEM procedures. Model fit in CFA and SEM was determined by inspection of multiple indices (Hu & Bentler, 1999; Fan & Sivo, 2005) ; conventional standards for good fit are statistically non-significant probability (p>.05) for the ratio of χ 2 /df (Marsh, Hau, & Wen, 2004) , comparative fit index (CFI) and gamma hat (̂) >.95 (Fan & Sivo, 2007) ; root mean square error of approximation (RMSEA) <0.05 (Hu & Bentler, 1999) , and the standardised root mean residual (SRMR) <.06 (Hu & Bentler, 1999) .
Results

RQ1 -What do teachers think about the various aspects of PA?
As there is a significant amount of data collected to answer RQ1 the results will be organized in four sub-research questions.
RQ1a -Do Spanish teachers report using PA, with what frequency, what is their
experience, and what is the preferred PA format?
Overall, teachers believed in students' participation in assessment (Table 2) , a crucial prerequisite to implement PA in the classroom. University teachers were the most reluctant with only a 55% supporting the idea, while primary and secondary teachers largely supported it. Self-reported use of PA in the classroom was highest in primary (68%) and secondary (55%), and lowest among university teachers (37%).
However, frequency of PA use was generally low, with "occasionally" being the most chosen option for primary and secondary teachers, and second most frequent among university teachers. Most teachers who had used PA reported having positive or neutral experiences.
Insert table 2 around here Overwhelmingly, teachers reported that both the assessor and assessee
would not be anonymous in PA (Table 3) . A large majority of teachers indicated that PA feedback would not be given individually, nor in groups, and not in the classroom.
This leaves it unclear as to how teachers would implement feedback to students from PA. Since feedback in working groups had the highest rating, it is possible that teachers expect students to give feedback from PA interactively with their individual peer, without input from the teacher, although this is a highly speculative explanation.
Insert table 3 around here
RQ1b -Do they consider PA accurate? Why? Table 4 provides details of teachers' evaluation of student accuracy in PA.
Generally, two-fifths of primary and secondary teachers agreed that students were accurate, with just a third of university teachers agreeing. About one-third of primary teachers, two-fifths of secondary teachers, and nearly half of the university teachers believed students were not accurate in PA. As teaching level increased the proportion of teachers thinking students under-scored declined, while the proportion of teachers believing students tended to over-score increased. These two options accounted for a very large proportion of all teachers (69% primary teachers, 75% secondary teachers, and 72% of university teachers). In sum, PA accuracy is a real concern for teachers, especially at more advanced educational levels.
Insert table 4 around here
From the open-ended question, it was possible to identify eight major reasons teachers gave for why they thought students were or were not accurate in PA (Table 5) .
Nearly three-quarters of all responses from primary and secondary teachers and almost two-thirds of university teacher responses were reasons for inaccuracy in student PA.
The three main reasons teachers did not consider PA to be accurate were: (a) the effect of interpersonal relationships (e.g., friendship scoring), (b) students being unrealistically demanding, and (c) students lacking expertise. Accuracy was identified as possible in only about 10% of answers only when students received adequate training and/or criteria for PA. Hence, significant concerns existed throughout the teaching profession about the accuracy of peer assessment.
Insert table 5 around here
RQ1c -Would teachers let a percentage of their course grade depend on PA score? Which percentage? Why?
Teachers were almost equally split between using or not using PA scores towards their course final grade (Table 6 ). Very few teachers provided an estimate of how much weight towards the final course grade they would give to PA (i.e., 26% primary, 37% secondary, and 21% university). Both primary and secondary teachers indicated that it would count on average for 18% of the final score, while university teachers would allow it to count for only 5%.
Insert table 6 around here
Generally more of the reasons given related to not including PA in course grades, except for higher education teachers (Table 7) . Bias to do with interpersonal relationships was the most common objection followed by a similar concern that students would not be objective, though higher education teachers were more concerned about the general unfairness of PA. In contrast, positive reasons for including PA rose with increase in teaching level. Higher education teachers saw the responsibility that PA engenders as warranting its use, while secondary teachers emphasized the increased responsibility for learning inherent in PA. This latter reason accounted for half of the positive reasons given by primary teachers. These self-provided reasons more or less align with the forced choice responses and may shed light on the results of the structural equation model.
Insert table 7 around here
RQ1d -What are the main advantages and disadvantages of PA?
In Table 8 the reported advantages and disadvantages are presented. In regard to advantages, making students more responsible for their learning was the dominant reason for using PA, with three reasons being endorsed by 40-50% of participants (i.e., help with group work, helping learning, and help in detecting problems). Less than 10% considered PA would save teachers time. On the other hand around half of teachers saw low reliability and student mistrust of PA scoring as disadvantages to PA, followed by a third to two-fifths who considered PA caused problems in classroom climate.
Otherwise, the three remaining disadvantages were selected by less than 10% of participants.
Insert table 8 around here
Confirmatory factor analysis of the positive reasons for using PA and the negative reasons for avoiding PA were run in a two factor inter-correlated model. It was found that the three negative items with very low frequency of selection did not have statistically significant paths from the negative factor. After their removal a two-factor model ( Figure 1) were predicted by teachers' PA experience (Figure 2 ). This general factor consisted of previous positive experience, previous use of PA, willingness to include PA as part of final grade, and belief in student participation in assessment. Together these perceptions and self-reported uses of PA predicted greater frequency of using PA, with a large effect (R 2 =.28).
Insert figure 2 around here
Together the structural equation model indicates that PA classroom usage is supported by beliefs in its positive contribution to student learning combined with positive previous experiences. None of the negative factor obstacles could be fit to the model, suggesting that teachers' awareness of the difficulties, does not determine their choice to use PA in the classroom setting.
RQ3 -What differences exist between educational levels?
In the descriptive analysis reported earlier, higher education teachers' PA implementation was lower (Table 2) , they were less positive about the accuracy of PA (Table 4) , and they would only let a small percentage of the course grade depend on PA score (see Table 6 ) compared to the K-12 teachers. Therefore, evaluating the structural equation model by teachers' level of employment was conducted. A multi-group confirmatory factor analysis was attempted with all three groups, but unsurprisingly, the university group with its small sample size (n=55) was not configurally equivalent to the main model. For example, among the university teachers, having anonymous peer assessors had a substantial contribution to frequency of use (β=.41, p<.001), but this was not significant for the K-12 teachers.
The two-group analysis of primary and secondary teachers required fixing the Inspection of the standardised regression weights of the model (λ) for the three groups shows that four paths differed by considerable margins (i.e., Δλ > .10) across the three groups (Table 9) . Of these paths the most striking difference was seen in
Willingness to use PA in Grading, which had weakly positive values for primary and secondary teachers and very strong negative value for university teachers, clearly indicating quite strikingly different evaluation of the role PA can play in grading by level of teaching. This especially confirms that reporting of the results had to be done separately for each group.
Insert table 9 around here
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The amount of variance explained in the frequency of using PA (R 2 ) varied considerably by teaching level, with the greatest amount seen among the secondary teachers and least at the university level. These further suggest strong differences in how PA is valued and used at each level.
Discussion
The aim of this paper was to explore teacher perceptions of PA practices at all educational levels in order to better understand the effect of their beliefs on selfreported uses of this assessment practice. This study has used a large sample of K-12 teachers and a smaller one from higher education in a previously little studied nonEnglish speaking jurisdiction (Spain).
Use of PA
Consistent with previous studies (Lynch & Golen, 1992; Noonan & Duncan, 2005) , the use of peer assessment was at best an occasional practice, even though PA was viewed positively. Given how little training teachers reported having in assessment, let alone PA, this occasional use may be entirely appropriate. In contrast to those studies, this sample of Spanish teachers was much larger, generating a more robust picture of teacher thinking about the use of PA.
Overall, the teachers were positive about the ability of PA to help students take responsibility for their own learning and, as expected, their beliefs about PA had a statistically significant and robust effect on their self-reported use of PA. Consistent with our expectations, the structural model shows greater use of PA is associated with focusing on the positive learning advantages of PA. Contrary to our expectations, the negative reasons or obstacles teachers were able to identify for not using PA did not meaningfully explain their willingness to use PA. Furthermore, the notion of PA saving time for teachers was not endorsed, nor did it predict greater use of PA. This belief is reassuring since it is consistent with research that shows effective PA requires more effort from teachers (Panadero, in press ). Hence, it would seem relatively uncontroversial to conclude that teachers like the idea of PA, struggle somewhat with inherent difficulties, and that their self-reported use depends largely on previous positive experiences.
Anonymity
This group of teachers believed predominantly in using anonymous versions of PA. This could be a positive result because anonymity has been found to reduce the impact of PA on interpersonal conflict and tension among students (Vanderhoven et al., 2015) . However, contrary to our expectations anonymous modality did not have a statistically significant relationship to PA frequency in the structural model, except for anonymous assessors among university teachers. Anonymous assessors at the university level seems consistent with the relatively low official weight endorsed for PA at the university level and may function to ensure honesty and accuracy in peer appraisals.
Nevertheless, PA anonymity is not yet conclusively positive for interpersonal variables, because knowing the feedback giver or being known as a peer assessor may help students learn more because they then know and potentially trust the sources of PA, and non-anonymity allows for interaction and face to face interaction around the learning topic (Panadero, in press ). The teachers seemed to be aware that students could be resistant to PA. A possible explanation is that if PA has been implemented purely in a summative grading approach with little feedback, then negative interpersonal relationships among students could easily arise (Panadero, in press ). The teachers might have concluded from their experience that students dislike PA, instead of considering it was the risks in the form of PA being used that were creating the problems. Therefore, greater attention among teachers to minimizing the use of PA for grading and increasing the learning benefits is needed.
Depth of PA
The teachers in this study did not clarify whether the PA they were referring to involved significant amounts of peer feedback. Thus, we do not know how deep their implementation was. It is possible that the teachers implemented rather superficial approaches to PA, involving mostly peer scoring or unguided peer comments instead of PA with scaffolded and extensive peer feedback. If that is the case, then these results may not be as encouraging as they currently seem. Being positive about and supportive of less effective forms of PA may only be a first step toward effective teacher PA practice. But it may also make teachers immune to further development in their use of PA.
Accuracy in PA
The teachers were clearly concerned about the accuracy of PA with a high proportion concerned that students tended to over-score. However, at the same time these concerns over reasons not to use PA, did not play a meaningful role in predicting self-reported use of PA. Indeed, despite many teachers indicating that PA had negative aspects, the positive advantages of using PA for greater learning determined whether or not PA was being used. This result suggests that the training of teachers needs to counter negative perceptions based on empirical research that shows students can be reliable sources under appropriate conditions (Falchikov & Goldfinch, 2000; Topping, 2003) . But more importantly, teachers need to become persuaded of the greater importance of the benefits of PA rather than focus on its problems. Therefore, it is clear that training teachers to use PA also needs to focus on how teachers can best implement PA to ensure students can be accurate peer assessors.
Official Weight of PA
It is clear that very similar proportions of all teachers across levels would allow PA to count towards grades but the allowed weight was much greater for K-12 teachers than among university teachers. Contrary to our expectations, giving some official weight was a small but positive predictor of increased use of PA. I t may be that giving weight is seen as motivating students to greater attention and effort since their peer evaluation counts. However, this could be problematic because, without proper supervision to minimise friendship collusion or hatred marking, there are opportunities for construct-irrelevance in such marking. From a purely learning point of view, any official weight may be counter-productive, whereas, as long as students are instrumentally and strategically motivated, not giving it official weight may reduce effort and attention. Thus, a dilemma exists as to how to achieve the positive effects of PA and how to minimize student resistance or corruption with PA. This could be achieved by helping teachers design more intensive PA practices, such as allowing students to give extensive peer feedback so as to decrease negative interpersonal effects (Panadero, in press ).
Level differences
Consistent with our expectations and previous research on self-assessment use (Panadero et al., 2014) , use of PA was higher in the K-12 sector than in higher education, although among those using it the perceptions were relatively equally positive. Indeed, the structural model was different, contrary to expectations, for higher education teachers, though this may be due to the relatively small sample size. Whether this difference is a problem cannot be easily resolved. Higher education should be an optimal educational level in which to implement PA, given the relative maturity and competence of such young adults, and since considerable reliability in PA has been demonstrated in higher education. Furthermore, higher education students upon graduation and entry into work are supposed to, not only be able to evaluate their own work, but also that of their future work colleagues and, concomitantly, have their work evaluated by peers.
It may be that this negative trend in higher education is not a function of teacher beliefs but rather a natural consequence of the increasingly constrained nature of teaching as students progress through schooling, suggesting that there might be robust systemic reasons for not using PA in higher education; though the following interpretations have to be treated as speculative. The relative low use of PA in higher education may be a rational response to conditions that do not exist in K-12 schooling, as suggested for self-assessment by Panadero and colleagues (2014) . For example,
European universities under the influence of processes such as the Bologna Declaration seem to constrain assessment practices so that they are transparent and consistent and also ensure that the performance of an individual learner can be adequately assured.
Hence, policies often prevent a large proportion of course grades being based on group work and tend to give greater weight to performance under formal examination conditions to ensure that grades reflect the individual's capability and not that of a group member or some external source as is possible in take-home coursework.
Further, courses in university are generally much briefer and with many fewer contact hours than K-12 courses, meaning that opportunities to conduct group work are much less. Additionally, university classes are far larger than primary and secondary classes, making formative assessment a more complex enterprise (e.g., ensuring high trust between peer assessor and assessee). In contrast, K-12 teachers seem to have greater flexibility in school-based assessment to include a wider variety of assessment practices, including PA which can be managed more easily since there are many more opportunities for peer interaction and interpersonal knowledge in courses that meet four hours per week for at least 30 weeks per year.
It is also possible that university teachers do hold learning and assessment beliefs closer to a transmission of knowledge belief rather than a development of learning competences view, which would make student involvement in assessment less likely (Tan, 2012) . It may also be that teachers in higher education have less pedagogical and assessment training than their primary and secondary counterparts and are, thus, under-equipped to use PA. Nonetheless, the results clearly indicate that the variables included in the study were insufficient to explain the usage of PA among Spanish higher education teachers; this suggests other factors are necessary to properly understand PA in higher education.
Implications
The implications for practice of this study are significant. Because a positive relationship between PA experience and awareness of its advantages are meaningful predictors of self-reported use, training programs that build teacher competence in PA are needed. A crucial lever may be getting teachers to practice PA themselves with other teachers in a professional development program so as to gain expertize prior to their giving students training in PA. Such practice would give teachers greater awareness of the interpersonal dynamics and challenges in giving and receiving feedback and evaluation from a peer. Such professional development needs to take into account the guidelines already available (e.g., Topping, 2003) . Nonetheless, it is also clear that policy frameworks and systemic realities shape the possibilities of implementing PA. It is not sensible to require more PA that counts when institutional policies prevent this. Thus, greater understanding of PA as a powerful pedagogical practice to ensure students develop competencies needed in life beyond school should be a key goal in developing teacher beliefs about PA.
Limitations
The major limitation of this study is its self-reported nature. Another matter of concern is the use of the vague quantity 'occasionally' in the response scale for how often teachers use PA. Clearly, there are memory problems within individuals in recalling how often a practice has been implemented and there is variability between individuals in how such a vague frequency is understood (Schacter, 1999) . Future research needs to find a more robust mechanism for establishing commonality across individuals and mitigating faulty memory problems. Solutions could include use of an agreement rating scale or restricting the memory to a fixed time period (e.g., in the last teaching semester).
Conclusion
While in general, teachers valued the potential of PA, quite different relationships among the constructs were seen according to teaching level. This suggests quite different responses are required to change either policy or practice constraints or teacher beliefs and values at each level of schooling. Without infrastructure support through policy, professional development, and resources, it is highly unlikely the positive view of PA seen in these results will be converted into actual usage, meaning the potential life and academic gains of PA will not become activated. 
